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A. Task (bjective: Continued Al gorithm Devel opnent for d obal
Mappi ng of Phycoerythrin Pignent, D ssolved Organic Matter, and
Chl or ophyl | ous Pi grent

1. MODIS North Atlantic Test Site Establishment and
Char acteri zati on

As previously reported, the MODIS North Atlantic Test Site has
now been firmy established as originally proposed. The Test Site
i ncludes the New York Bight/Md-Atlantic Bight/Qulf

Streani Sargasso Sea and is conveniently |ocated north and east of
GSFC/ WFF. Characterization has been initiated by ship sanpling,
aircraft overflights, and anal ysis of historical data avail abl e
fromw thin the NASA ACL project since 1980. Much of the data
obtained in the northwestern portion of the test site will be
used for al gorithmdevel opment in Case 2 waters. Active-passive
ocean col or data from 1984- 1992 are being screened for suitable
application to al gorithm devel opnent.

2. Selection of Case 1 Data Sets

Al rborne active-passi ve ocean color data acquired within

Case 1 oceanic regions with the NASA A rborne Cceanographi c Lidar
i s now being screened for use in algorithmdevel opment. Sever al
prom si ng candi date data sets have been identified. In
particular, the JGOFS North Atlantic Bl oom Experinent (NABE) and
t he adjunct Iceland Faeroe Frontal Region data set taken south
and sout heast of Iceland are found to be of high quality.
Screeni ng of other data sets continues.

B. Wrk Acconpli shed

1. In Situ Optical Characterization of the MOD S North
Atlantic Test Site.
As previously reported, the in situ characterization of the test
site was initiated on February 28, 1991 with the acquisition of
surface | ayer grab-sanples during the Surface Wave Dynam cs
Experinent (SWADE). Through the cooperation of Dr. Charles Flagg
arrangenents were nade to collect 20 sanples al ong an in-bound
track line fromthe GQulf Streamto the nouth of the Del aware Bay.
The sanples were filtered (0.45 um to renove scatterers and
absorbers other than the dissolved organic nmatter (DOV). The
spectral absorbance of the filtered sanpl es was neasured at
Wl | ops, Cornell Laboratory for Environnental Renote Sensing
(CLEARS), and Wods Hol e Cceanographic Institute. Spectral
fluorescence of the filtered sanpl es was al so neasured at CLEARS
(Dr. Tony Vodacek, now a NRC Resi dent Research Associate at



WAl l ops) and WHO (Dr. N el Blough). The results of the analysis
of this data are being used in a manuscript describing the
distribution of the fluorescence of dissolved organic matter in
the Pacific and Atlantic Cceans.

Recovery of the absorption coefficients for the Iight-absorbing
or chronophoric conponents of the dissolved organic natter
(aCDOM) fromtheir fluorescence em ssion has been investigated by
| aborat ory anal yses of the surface sanples gathered fromthe Feb.
28, 1991 cruise. These absorbance and fl uorescence anal yses, (and
work reported by others), suggest that absorption coefficients in
the near ultraviolet can be directly retrieved from nmeasurenents
of the fluorescence em ssion of CDOM Thus, absorption
coefficients in the visible can potentially be obtained fromthe
enpirical observation that CDOM absorption is exponentially
related to wavel ength. The errors in the |aboratory fl uorescence
measurenments were mnimzed through the conbi ned use of the water
Raman scatter as an internal radionmetric standard and qui ni ne
sulfate as a reference. Thus, aCDOMalgorithmretrieval errors
are primarily attributable to the use of conmmerci al

spect rophot onet ers havi ng nmaxi mum optical path |Iengths of 10 cm
Use of energing technol ogi es, such as the |ong-path reflecting

t ube absorption nmeter and the integrating cavity absorption
neter, are suggested for future inprovenents to aCDOMretrieva
algorithms. Wiile the aCDOMretrieval appears feasible, the
relationship to CDOM em ssion is susceptible to changes in
fluorescence yield, so the continued tenporal study of marine
sanpl es from nmany diverse oceanic |locations is needed. Wen
applied to shipboard and aircraft |aser fluoroneters, this
retrieval nethodol ogy and the resulting DOM absorption
coefficients will be used in ocean color nodels and associ ated
satellite sensor/al gorithm devel opnents directly ained at
phycoerythrin retrieval. The DOMis inportant since it is a najor
interferant to the detection and quantification of chl orophyll
and chl orophyl | accessory pignents (CAP) such as phycoerythrin.
Likewise, it is a contributor to the carbon cycle itself. A
manuscript titled: "lInherent Optical Properties of the Ccean:
Retrieval of the Absorption Coefficient of Chronophoric D ssol ved
Organic Matter from Fl uorescence Measurenents” is now "in
press" (L&) based on the fluorescence/ absorption work to date.

2. In-situ and Airborne Optical Characterization of
MODIS North Atlantic Test Site.
Through the cooperation of Dr. George Luther of the University of
Del anare, 9 additional filtered and 9 unfiltered sanples were
gat hered during a cruise of the Research Vessel Cape Henl open on
March 4, 1992. An overflight of the vessel was conducted on
March 4, 1992. The purposes of this flight were to (1) calibrate
the DOM fl uorescence to water-Raman ratio [F(450)/R(401)] and to
(2) provide a cross-shelf reconnai ssance survey of the team
menber's MODIS North Atlantic Test Site during a periods not
covered by historic AL missions. The prelimnary results
i ndi cated a surprising anount of phycoerythrin-bearing organi sns
al ready present in early March. Past flight historical experience



has shown that the phycoerythrin-containing phytoplankton tend to
have maxi mum nunbers during |ate March to early April. The ship
sanples will be used to conplenent the previous sanples and data
base to i nprove the accuracy of the resulting algorithn{(s).

3. Participated with the Airborne Cceanographic Lidar in
the JGOFS Central Equatorial Pacific Study (EQPAC) during August
1993. Consi derable Case 1 ocean col or data was obtai ned during
the JGOFS flights along the -140WI ongi tude and the severa
equator crossings in transit to Christmas Island for aircraft
refueling. The equator crossings also provided data for the study
of a highly concentrated chlorophyll patch observed just north of
the equator. Ship truth was taken concurrently.

At the conclusion of the JGOFS missions, flights were conducted
in Monterey Bay in conjunction with scientists fromthe Mnterey
Bay Aquarium and Research Institute (MBARI) , NOAA and Wods
Hol e Cceanographic Institution. The MBAR vessel was used by
their scientists and scientists from NASA and Wods Hole to
collect truth data along the flight tracks executed on Septenber
4, and 5, 1993. One of the scientists was Interdisciplinary Team
Menber, Dr. N el Blough. One of the prine objectives of this
cruise was to obtain additional in situ ocean color data to
address the CDOM al gorithm devel opnent. Excel |l ent airborne
active-passive data were obtained for use in our algorithm

devel opnent as well. Sone phycoerythrin pignent fluorescence was
observed with the AOL and concentration values are awaited. A
wor kshop is to be held on Feb 18-19, 1993 to di scuss the data.

4. Participated with the A rborne Cceanographic Lidar in
Dr. Kendall Carder's TAMBEX Il cruise of the Suncoaster in the
@il f of Mexico during the week of May 11, 1992. (Note that Dr.
Carder is both a MD'S and a HR'S Sci ence Team Menber). One of
the prine objectives of this cruise was to obtain the necessary
in situ ocean color data to address the CDOM al gorithm
devel opnent of Dr. Carder. Excellent airborne active-passive data
were obtained for use in our own al gorithm devel opnent as wel | .
No significant phycoerythrin pignment fluorescence was observed
with the ACL in the @Gulf of Mexico, so no pignent extractions
were attenpted using the shipboard filtered sanpl es.

D. Anticipated Activities During Next Half Year.

1. Phycoerythrin Al gorithm Devel opnment Activities
Plans call for us to again directly address the quantification
of the phycoerythrin signal as outlined in our ow MXD S
proposal . Since the ACQL flights over the TAMBEX cruise in the
Qul f of Mexico showed insufficient amounts of phycoerythrin.
O her options nust be addressed. These include the Mnterey Bay
flights in Septenber, 1992 that showed the pignment to be
present. Al so, ship sanples were taken that should all ow the
pigment to be quantified. Dr. Dan Repeta of Wods Hole will be
participating in the pignent anal yses. First-tinme ship
calibration of the airborne phycoerythrin-to-water Raman signal
are the expected results of this field work. Truth sanples for



phycoerythrin pigment are reportedly available fromthe EQPAC
overflights. This will also be pursued next quarter

2. Chlorophyll Pignment and CDOM Corrections to the
Al gorithm
Maj or perturbations or influence to the ocean col or spectrum are
provi ded by chl orophyll and CDOM These oceani ¢ constituents
significantly inpede the retrieval of phycoerythrin pignment from
t he upwel | ed radi ances. Accordingly, they nust be dealt with in a
systematic way in order to understand their effects and the
i npact on the retrieval of phycoerythrin and its ultimate
guantification. In situ and airborne data gathered to date will
be used to nodel the effects to ascertain the extent that they
can be renoved and/or quantifi ed.

3. Flights of the NASA A rborne Cceanographic Lidar are
pl anned for the | ower portions of the MODI'S Test Site during
April, 1993 during the conduct of NSF' s Land- Margi ns Ecol ogi cal
Research (LMER) studies related to the generation and fate of the
Chesapeake Bay plume. Truth data will be gathered by scientists
fromthe Horn Point Environmental Laboratory (HPEL) aboard the
research vessel Cape Henl open

4. The lack of a 600nm band on MDD S-N renai ns the
bi ggest problem facing the retrieval of the phycoerythrin pignent
on the first sensor |launch. Plans to synthesize a 600nm band
fromexisting bands will be perfornmance tested using data
obt ai ned over actual oceanic phycoerythrin pigment using the
32-band ACL passive ocean col or subsystem ( PCCS).



